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TITLE 

..^.^TioH OP pefb«:toky met«. pfdwcts 

CROSS BEFEBEBCB TO KB*™ iPPLIClLTIOBS 

incorporated herein by reference. 

FXELD MJD BACKGROUIH) OF THE INVENTION 

^X;:.^ =P-e.. ea.e. .a.. ...n. 
plate structures attached. 

Por exa^le, sputtering targets o£ hi* 

V, ^ntalum and other refractory inetals (Ta, 

trench on the operating ^ -/^^riatastrophic 

prevent any — ^^^^ target, the 
break-through o£ coolant fluids behi 

. are withdrawn from service weii d 

targets generally are w -cceoting the need 

refractory sputt . -al ; P--- ^ ^ 

rtat "ha^ rercofsld. L ..or part of the^e^er 

— yrndTaitrrrt^iH^.^^^^^^^^^ 

target needs to be removed and may be re bonded 
sputter metal plate for recycling. 
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^- . nf the invention to replace 
It is a principal object i„„ of sputtering 

such current recycling practice by 
targets as described belo«. 

It is an object of the in .^^^ ^^^^^ 

.peed of getting used sputtering target 

■ . „f the invention to establish a 
It is a further object of the n^ 

balance of the target. 

jO^^ OP THE ISViniTIOIil 

ethod to rejuvenate surfaces 
The present invention is a m consumed surface 

used refractory metal pr^ct by f il g^^^^ ^ 
areas with consolidated P°«^« "^/^^^ , the face of 

trade trench or other „,„.uni£orm bonO«rd„«nts 

, sputtering target after " . ^ rejuvenated by the 

argon atoms. *^ — f ^.f;::,,! and sinter bonding 
placement or deposition ^ „^ i^gma discharge 

L laser or KB heating "^^^ ^,,,,3 will yield a 

coupled with deposition^ the 
fully dense coating. ^'"^^ erosion zone of the 

tantalum from the =^°wer, fH J i,,3tatic 
tantalum plate with tantalum powJer^^ ^^^^ ^^^^^ ^ 

pressing) bonding and '^^^^^^ J_ j.ed with deposition 
Lan sintering or plasrr. ^^/f^^^, separating the backing 

the target can be «f ^ f J r Lr^ of rejuvenation 

plate from the target ^crostructure similar to 

produce a fiUad erosion zone with m 

the balance of the target. 

products generally '^^^^^ °^ to non-uniform 

refractory metal carrier, that are J ^^^^ 
erosion, etching, chippmg or other 



be as plate, rod, 
,„ch refractory .putter targets, 

cylinder, Wodc or 0^^^-^'°^ example, x-ray dis.s or 

process can ^ ^cHin.) • 

.arrets *»olyMen» Plate ..oduct ,e... 

a refractory metai pi" 
The rejuvenation of a re ^^^^^^ ^^^13 

tantalum target) -1^-"^"^^"; ' ^he pro*>ct has been 

product after only a mxnor sha ^^„„,^cal than 

consul, such rejuvenation bonded hac.mg 

recycling the whole targe^^ ^ ^ 

'^.^o;rt'p-Uced repeatedly, as tr.es as 

rejuvenation can d« y 

desired. „^ i l be apparent 

. features and advantages wxll be PP 

Other description of preferred 

in coUction Wit. the acco«.anv.n. 
eitODodiments talcen j. 
drawings in which: 

.,«mTnM OF THE DRAWINGS 
BRIEF DESCRIPTION OF m 

section of typical target and 
^1 FIG. 1 shows a cross sectxo 

backing plate; ^.^^ ^^^^ 

. . face view including a usual 
FIG. 2 shows a face vx 

of the rejuvenation process; 
3 is a block diagram of the 

• outline form a vacuum or inert gas 
PIG. 4 shows m outline i,,. 
chax^er set-up for practice of the 

DESCRIPTIO. OF PREFERRED EMBODIES 

. ^ 9 a tantalum (Ta) sputter 
vTGS. 1 and 2, a tail 
NOW turning to FIGS ^^^.^^ ^^^^^ ,3 

plate 12 bonded to a copper (Cu) 
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present invention. » complexity such as 

^„ded-on water cooUng ^-^^ „^iex flanges and 

reservoir and/ or nav« indicates 
cooling Uciuxd reserv ^ ^^^^^^^^33. 18 

mechanical and electr-al att ^^^^ ^^^^^^^ 

. 1 r-acetrack form erosiu -rising from 

a typical racetr ^ ^^^^^ ^^^^^ 12 arising 

target surface 20 o^ 

sputtering usage. preferred 

. flow Chart of the ^^^irrillus-ted in no^ ^. 
^odiment of the present .nven - ^^^^^^^^ ^ 
r„ 22 or inert gas ^one^2, ^ d 

9f; assembly. T-"® . „ 2 is filieU 

Ta-Cu target 2b as^ ,0 as shown m FIG. ^. J- , 

V- or.iitter plate 12, as s" bonded or 

ar-pa of the sputtex v powders are 

, Powaers of the , ^ .^ser or electron 

;] wintered 30 to the sput-JP^^ '^°\:rfrgrain 

D raster scanning to melt P „„<,iei for g 

f particles or -"^t^de during powder aepo-tr» - 

0 growth. -^'^™;f,,3,.on-laver basis. ^ ^^l,, 

1' after deposition on a layer I„ all 

$ £cil can also be pre-^de -d ^^^^^ adhesion to 

0 cases the fill ""^^/^ ^,,i„ing, sanding or other 
- 'Tet^ra:- : buln-in sputtering process. 

one Of several «<a^- "f how the 
The following is one 
invention can be implemented. 

d a sputtering target 10 can 
AS shown in FIG. 4, a sp pressure 

, . .acuu. cha^. -^rTt^tp- ^--ng conventional 
:rr:rg:stacr-nll aPPara-S^^^^^^^^^^^^^^^^ 

;rder feeder 40 '^'-^^'^'^^ Z f.l POwder of -100 to 325 
lltiple high velocity strea^ of 

*>rosion zone 18 or or the target 

mesh to the erosio erosion zone 18 or tn 

feeder 40 can scan along the 
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, a fixed powder feeder. A 15-20 KM 
can be moved relative to a P ^ ^^^^^ ^ 

.preferably 20-25, laser bea. 4 ^ ^^^^ 

conventional soan optxos 46^ 3^ ^^.^^ , „ndow 

cha*er 32 or partly outs.de t ^^^^^^ 
for beam passage can be trace p^^^^ 
L erosion .one 18, as ^^J^^^^^ „ ,„,icle bonding and 
particle surfaces ^^^Z^ .„„e continuously and 
bonding to the base of the er ^.^^^^ ^^3,, 

.^eatedly around "J, „„i,ors can be used to 

^ss calculations and/or optrcal ^^^^^^^ 

determine co-pletion and a 

. „v,ie for such processing is tne 
one form of e^lpn«nt -^^J f I^eroMet 
..sfor. brand direct „.tal J,, , .^ser forming 

corp., as described, -'-^^^^^^^ of Mvanced «etals 

Titanium Components" m the May ^ ^^^.^^ aerospace 
I ^ processes and Arcella et al^, . ^^^^ „j 

^ From powder Using Laser ro 

3 components From ro 

S Metals (May 2000), PP- ^S"'"- 

'. .,, ™st-£ill heating to corrplete the 

B 20 *e :t— - - '"^^ " 

I rret 

f.J rejuvenation. 
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rejuvenacioii- filled 

*e various :^ZT:TZT:^^^^^ similar to 

erosion zone or consumed area ^^^^^^ ^^^^.^^ ,„„e 

the balance of the ^ars^t. For e ^^^^ ^^^^^^ 
specimens from a sputtering targe ^^^^^^^ 
electron beam raster 3=a--3 J^^"^^ ^^^h non^l 

tvpical for rolled and f .^.tantial free of 

variation. The filled ^„^,th and ultimate 

porosity and inclusion J^^/^^,,. 
yield strength met ASTM requ 
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. .... e^...en. . ^^^^ ^^^^TT 
process o£ plasma depositxon can be utUxz«J 
powder placement and fusing steps. 

no. apparent to t.ose s.lled . t.e «t^-t 
other e*odiments, iirprovements , details 

consistent - ^tSs Xe, wMc. Is 

disclosure and withxn the scop ^^^^trued in accordance 

-, f->,o fnllowing claims, construea j-h 

"rr:!::: -nne o. e^ivaients. 
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What is claimed is 



